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[57] ABSTRACT 

The device or arrangement transforms acoustic evjsnts, 
in the form of single-channel audio-frequency signals, 
into at least two-channel audio information with the 
monophonic audio-frequency signals being supplied by 
wireless transmission to a reproducing device, with 
unequal delays through the two channels, and without 
the incorporation of a transit-time or delay element in 
either channel. The device comprises a transmitting 
device operating on the wireless principle, and includ- 
ing at least one infrared transmitter and at least one 
ultrasonic transmitter which transmitters are simulta- 
neously modulated with the same monophonic audio- 
frequency signals, and includes a reproducing device 
operating on the wireless principle and including at 
least one infrared receiver and at least one ultrasonic 
receiver. Due to the unequal respective velocities of 
propagation of infrared energy and ultrasonic energy 
in free air, the signals transmitted as modulated ultra- 
sonic energy are received and reproduced with a delay 
relative to the signals transmitted by modulated infrared 
energy. The reproducing device may be a stereo head- 
set or a quadraphonic headset, and the two receivers 
may be mounted in respective earpieces of the heads^. 
The reproducing device further may be a separate unit 
mounted on a stereo or quadraphonic headset. 
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DEVICE FOR TRANSMITTING 
AUDIO-FREQUENCY SIGNALS 

FIELD AND BACKGROUND OF THE . 
INVENTION 

The present invention relates to an arrangement for 
transforming acoustic events, presented in the form of 
single-channel audio-frequency signals, into an at least 
two-channel audio information, wherein the monopho- 10 
nic audio-frequency signals arc supplied to a reproduc- 
ing device with unequal delays through at least two 
channels. 

Such an arrangement, as described, for example, in 
East-German Pat. No. 59,113, is intended to improve 
the transmission of an acoustic event which is supplied 
through a single channel and the reproduction of which 
produces mostly the impression of originating from a 
single point and, with headphones, of being located in 
the center of the head, in a manner such as to obtain a 
reproduction producing a three-dimensional impression 
or a so-called pseudostereophony. and to suppress the 
'*in-the-head-localization" experienced 'with head- 
phones, which is felt to be disturbing. In this known 
arrangement, two separate channels lead from the mon- 
aural source to respective sound reproducers, and one 
of these channels incorporates a delay device. 

SUMMARY OF THE INVENTION 

To obtain this effect, already a small difference in the 
transmit time of about 6 ms (milliseconds) is sufficient. 
Such a difference in the transmit time is obtained, in 
accordance with the invention, by providing a transmit- 
ting device operating on the wireless principle and com- 
prising at least one infrared transmitter and one ultra- 
sonic transmitter, both of which can be simultaneously 
modulated by the same monophonic audio-frequency 
signal, and a two-channel reproducing device compris- 
ing at least one infrared receiver and one ultrasonic 40 
receiver, so that, because of the unequal respective 
velocities of propagation of infrared energy and ultra- 
sonic energy in free air, the signal transmitted by means 
of ultrasonic energy is received and reproduced with a 
delay relative to the signal transmitted by means of 45 
infrared energy, and without the use of a time delay 
device in either transmission channel. 

A transmit time difference of the above mentioned 6 
ms is obtained already with a distance of two meters 
between the transmitting device and the receiving de- 50 
vice. Thus, the invention may advantageously be used 
for the transmission of television sound which, at pre- 
sent, as is well known, is effected through a single chan- 
nel by means of infrared transmitters and receivers, 
since, in any event, it is advisable not to watch the 33 
television from a distance of less than two meters. 

With a greater watching distance, of course, the sig- 
nal transmitted by means of ultrasonic energy is delayed 
more relative to the signal transmitted by means of 
infrared energy. This, however, results, only in a 60 
greater area! resolution of the initially monophonic 
sound impression, i.e. with an increasing transmission 
distance, the diffusivity and, consequently, the "pseu- 
dostereo-in formation'* becomes more pronounced. 

For an understanding of the principles of the inven- 65 
tion, reference is made to the following description of 
typical embodiments thereof as illustrated in the accom- 
panying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
In the Drawings: 

FIG. 1 is a schematic block diagram of the mentioned 
known arrangement; 

FIG. 2 is a schematic block diagram illustrating one 
embodiment of the present invention; 

FIG. 3 is a schematic block diagram illustrating the 
receiver portion of the arrangement shown in FIG. 2 as 
including amplifiers and loudspeakers in place of the 
headphones; 

FIG. 4 is a schematic block diagram of an embodi- 
ment of the invention usable during the transmission of 
the stereo signal; and 

FIG. 5 is a schematic block diagram illustrating the 
application of the principles of the invention to quadra- 
phonic transmission. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In advance of describing the preferred embodiments 
of the present invention, reference is made to FIG. 1 
which shows a known device for supplying monopho- 
nic or monaural audio-frequency signals to reproducing 
devices with unequal delays and through two channels. 
In FIG. 1, an audio-frequency monaural or monophonic 
signal 4 is simultaneously supplied to two separate chan- 
nels connected to respective sound reproducers, such as 
loudspeakers 12. A time delay device t is included in 
one channel, and both channels comprise wires leading 
from the monaural audo-frequency signal source 4 to 
the respective loudspeakers 12. 

As already mentioned, the diffusivity of the sound 
impression is effective particularly with a headphone 
reproduction, such as shown in FIG. 2, illustrating one 
embodiment of the present invention. In FIG. 2, the 
source 4 of monaural or monophonic signals is con- 
nected to a transmitting device 1 operating on the wire- 
less principle, and the monaural signals from source 4 
are supplied simultaneously to an infrared transmitter 2 
and an ultrasonic transmitter 3. The infrared signals and 
the ultrasonic signals arc transmitted, by wireless, to a 
two-channel reproducing device 6 comprising an infra- 
red receiver 7 and an ultrasonic receiver 8, with both 
receivers being connected to headphones 5. 

An improvement of the sound impression, however, 
can be obtained in the same manner also with a loud- 
speaker reproduction as shown in FIG. 3. In FIG. 3, the 
infrared receiver 7 and the ultrasonic receiver 8 of the 
two-channel receiving device 6 are connected, through 
respective amplifiers 11, to respective loudspeakers 12. 
While the arrangement illustrates the power amplifiers 
11, it may not be necessary to include these power am- 
plifiers between the receivers and the loudspeakers 12. 

Additionally, an improvement of the sound impres- 
sion, by delaying the signal in one channel in accor- 
dance with the invention, can also be obtained during 
transmission of a stereo signal from the sources 13, as 
illustrated in FIG. 4, and irrespective of whether the 
sound is reproduced through loudspeakers or through a 
headset. Again, the transmission is effected with a wire- 
less technique. 

Another application of the invention may be the pro- 
duction of signals from the pseudo-quadrophony from 
stereo signals, because the invention makes it possible to 
split each stereo channel into a delaying and a non- 
delaying channel, so that four channels are available. 
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In such a case, the signals for the front sound trans- frequency signals; and a reproducing device operating 

mitters arc transmitted by means of infrared and those on the wireless principle and including at least one 

for the rear sound transmitters by means of ultrasound. infrared receiver and at least one ultrasonic receiver; 

Both headphones and loudspeakers may be used as the whereby, due to the unequal respective velocities of 

sound transmitters. Such an arrangement is shown in 5 propagation of infrared energy and ultrasonic energy in 

FIG. 5. free air, the signals transmitted as modulated ultrasonic 

Referring to FIG. 5, two infrared transmitters 2 and energy are received and reproduced with a delay rela- 

two ultrasonic transmitters 3 have the stereo signal tive to the signals transmitted by modulated infrared 

supplied thereto simultaneously for wireless transmis- energy. 

sion to infrared receivers 7 and ultrasonic receivers 8, 10 2. An arrangement, as claimed in claim 1, in which 
which receivers are connected to respective loudspeak- said reproducing device is a stereo headset with one 
ers 12. For such a quadraphonic transmission, either earpiece connected to the output of said infrared re- 
two inventive transmitting and receiving devices may ceiver and its other earpiece connected to the output of 
be operated in parallel, or a multiplex signal may be said ultrasonic receiver. 

impressed to an infrared and an ultrasonic carrier. 15 3. An arrangement, as claimed in claim 2, in which 
Finally, the receiving device can be combined with said ultrasonic receiver and said infrared receiver are 
the elcctracoustic transducers mechanically, for exam- mounted in respective earpieces of said headset, 
pie, by mounting the infrared receiver in one earpiece 4. An arrangement, as claimed in claim 1, in which 
and the ultrasonic receiver in the other earpiece of a said reproducing device is a quadraphonic headset hav- 
headset, or by designing the receiving device as a sepa- 20 ing front and rear electroacoustic transducers; each rear 
rate unit for equipping conventional sets. In both cases, electroacoustic transducer being connected to an ultra- 
for further improving the transmission, an automatic sonic receiver and each front transducer being con- 
gain control as well as individually actuated balance nected to an infrared receiver. 

and volume controls may be provided. 5. An arrangement, as claimed in claim 1, in which 

While specific embodiments of the invention have 25 said reproducing device comprises a separate unit for 

been shown and described in detail to illustrate the mounting on a stereo headset, 

application of the principles of the invention, it will be 6. An arrangement, as claimed in claim 1, in which 

understood that the invention may be embodied other- said reproducing device comprises a separate unit for 

wise without departing from such principles. mounting on a quadraphonic headset. 

What is claimed is: 30 7. An arrangement, as claimed in claim 1, in which 

1. An arrangement for transforming acoustic events, said reproducing device comprises a separate unit 

in the form of single-channel audio-frequency signals, adopted for connection to at least one stereo headset, 

into at least two<hannel audio information, and in 8. An arrangement, as claimed in claim 1, in which 

which arrangement the monophonic audio-frequency said reproducing device comprises a separate unit 

signals are supplied to a reproducing device, with un- 35 adopted for connection to at least one quadraphonic 

equal delays, through the at least two channels, said headset. 

arrangement comprising, in combination, a transmitting 9. An arrangement, as claimed in claim 1, in which 

device operating on the wireless principle and including said reproducing device comprises a separate unit 

at least one infrared transmitter, at least one ultrasonic adopted for connection to loudspeakers through ampli- 

transmitter, and means operable to simultaneously mod- 40 fiers, 

ulate the transmitters with the same monophonic audio- • • • • ♦ 
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